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spring coil column comprising spring coils oriented relative to one another to incline in opposing 
directions for counteracting the tendency of the spring coils to incline. 
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MATTRESS SPRING CUSHION ASSEMBLY WITH OPPOSING SPRING COILS 

Background of the Invention 

The present invention relates generally to cushions assembled with a plurality of spring 
coils and, more particularly, to such a spring cushion assembly suitable for use in a mattress 



inclinational or rotational tendencies, e.g., right-hand and left-hand spring coils. 

Spring cushion assemblies of the aforementioned type are well known within the furniture 
industry for use as so-called innerspring constructions for mattresses as well as other forms of 
upholstered furniture. Characteristically, such cushion assemblies comprise a plurality of 
resiliently compressible spring coils arranged in adjacent side-by-side disposition in a selected 
systematic array, most commonly in linear rows and columns, and connected together, e.g., by 
metal bands, clips, strings, helical wires, or the like, to form an integrated spring cushion 
assembly. Such spring cushion assemblies used for mattresses also commonly include border 
wires, which may be continuous or discontinuous, forming a perimeter outwardly about and 
connected to the upper and lower end turns of the outermost spring coils. 

The types, configurations and constructions of the spring coils utilized in such spring 
cushion assemblies are quite diverse and may differ, for example, according to the type and size 
(gauge) of the wire from which the spring coils are made, whether the upper and lower end turns 
of each spring coil are closed (typically by knotting the terminal wire ends to a medial point 
along the end coil) or open (i.e., the terminal wire ends are left free and unconnected), the 
number of intervening coil turns between the opposite end turns (which may be a whole number 
of turns or may include a one-half coil turn), and whether the spring coils are separate wire units 
or part of a common length of wire, as with so-called continuous coil spring units (see, e.g., U.S. 
Patent Nos. 4,053,956 and 4,358,097). 

In producing any given spring cushion assembly, the selection among these various 
characteristics for the spring coils is made according to considerations of the desired spring 
characteristics for the cushion assembly (e.g., spring compressibility, strength, etc.), cost, 
structural stability and rigidity of the cushion assembly, etc. For example, spring coils whose end 
turns are closed by knotting tend to utilize more wire and to be more expensive to produce than 
open-ended spring coils. However, open-ended spring coils constructed with a full number of 
coil turns exhibit a pronounced tendency to incline laterally and to rotate in the direction of their 
hand (clockwise for right-hand coils and counterclockwise for left-hand coils) when compressed. 
Hence, when spring cushion assemblies are made of open-ended spring coils, it is not uncommon 
to utilize spring coils each of a right-hand coiling in each alternating row of spring coils and to 



comprised of a combination of spring coils which oppose one another either by opposing 
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utilize spring coils eachfoT a left-hand coiling in each intervenin^ow of spring coils, because the 
oppositely handed spring coils will tend to incline and rotate in opposite directions under 
compression and thereby will tend to counter balance one another and enhance the lateral 
stability of the overall cushion spring assembly. 
Summary of the Invention 

It is accordingly an object of the present invention to provide further improvements in 
spring cushion assemblies of the aforementioned type and, in particular, to provide a spring 
cushion assembly with more enhanced lateral stability against spring coil incline and rotation 
than in the prior art. 

Briefly summarized, the present invention addresses the foregoing objective by providing 
a spring cushion assembly which comprises a plurality of spring coils each of which is of a 
configuration producing a tendency to incline laterally when compressed. According to the 
present invention, the plurality of spring coils are aligned with one another in parallel linear 
spring coil rows and parallel linear spring coil columns perpendicular to the spring coil rows, 
with each spring coil row and each spring coil column having spring coils oriented relative to one 
another to incline in opposing directions for counteracting the tendency of the spring coils to 
incline. 

Various embodiments of this basic construction are contemplated. For example, in one 
preferred embodiment, the spring coils comprise right-hand and left-hand spring coils alternating 
with one another within each row and each column. This embodiment offers the advantage that 
the oppositely handed spring coils counteract their respective tendencies to rotate oppositely as 
well as to incline oppositely. Alternatively, however, it is also contemplated that a spring 
cushion assembly in accordance with the present invention may be formed entirely of spring coils 
of the same hand by orienting alternating and intervening spring coils within each row and 
column in opposing orientations, e.g., rotated one hundred eighty degrees from one another, 
whereby each spring coil tends to incline oppositely to each adjacent spring coil so as to 
effectively counteract each other. It is further contemplated that the invention could be embodied 
in a spring cushion assembly made of continuous coil units by forming the alternating and 
intervening spring coils in each common length of wire to be of opposing orientations or 
opposing hands. 

In many possible embodiments, the spring coils will be of the open-ended type having 
open upper and lower end turns, and often will have a full number of coil turns therebetween. 
Many embodiments will also have multiple helical connector wires extending between adjacent 
spring columns for connecting the respective upper and lower end coils thereof and with upper 
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and lower perimeter border wires disposed outwardly about the spring coils and connected to the 
upper and lower end turns of the outermost spring coils, thereby for integrating the spring coils 
together. Preferably, the spring cushion assembly is adapted for use as a mattress spring 
assembly. 

Brief Description of the Drawings 

Fig. 1 is a schematic top plan view of a prior art mattress spring cushion assembly 
comprised entirely of spring coils of a common hand and in a common orientation; 

Fig. 2 is another schematic top plan view, similar to Fig. 1, of a prior art mattress spring 
cushion assembly comprised of alternating rows each entirely of right-hand or left-hand spring 
coils in a common orientation; 

Fig. 3 A is a perspective view of a single open-ended right-hand spring coil in relaxed 
uncompressed condition; 

Fig. 3B is another perspective view of the right-hand spring coil of Fig. 3 A in compressed 
condition; 

Fig. 4A is another perspective view, similar to Fig. 3, of a single open-ended left-hand 
spring coil in relaxed uncompressed condition; 

Fig. 4B is another perspective view of the left-hand spring coil of Fig. 4A in compressed 
condition; 

Figs. 5A and 5B are schematic side elevational views respectively depicting the right- 
hand spring coil of Fig. 3 in uncompressed and compressed states and illustrating the tendency of 
such spring coil to incline laterally when compressed; 

Figs. 6A and 6B'are schematic side elevational views, similar to Figs. 5 A and 5B, 
depicting respectively the left-hand spring coil of Fig. 4 in uncompressed and compressed states 
and illustrating the tendency of such spring coil to incline laterally when compressed; 

Fig. 7 is a schematic top plan view of a mattress spring cushion assembly according to a 
preferred embodiment of the present invention wherein right-hand and left-hand spring coils 
alternate with one another within each column and row of the spring coils; 

Fig. 8 is a schematic side elevational view of adjacent left-hand and right-hand spring 
coils within the mattress spring cushion assembly of Fig. 7, depicting the effect of the oppositely 
handed spring coils to counteract their respective tendencies to incline laterally when 
compressed; and 

Fig. 9 is a schematic top plan view of a mattress spring cushion assembly according to an 
alternative embodiment of the present invention formed entirely of right-hand spring coils 
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alternating and intervening ones of which within each row and column are disposed in opposing 
orientations rotated one hundred eighty degrees from one another. 
Detailed Description of the Preferred Embodiment 

Referring now to the accompanying drawings and initially to Figs. 1 and 2, prior art 

< 

mattress spring cushion assemblies of the types described above are depicted generally at 1 0 and 
12, respectively. Each mattress spring cushion assembly 10, 12 comprises a plurality of open- 
ended spring coils 14 arranged in adjacent side-by-side relation in parallel linear rows 16 and 
parallel linear columns 18 perpendicular to the rows 16. The spring coils 14 in each spring 
assembly 10, 12 are of the open-ended type with open upper and lower end turns 14', 14" with 
one or more helical turns 14"' extending integrally therebetween, as more fully depicted in Figs. 
3 and 4. The spring coils 14 are disposed with their respective upper and lower end turns 14', 
14" in co-planar relationship with one another, the upper and lower end turns of adjacent 
columns 18 being connected via interengagement within the spirals of elongate helical connector 
wires 20 each extending the full length of the respective spring assembly 10, 12. Each spring 
assembly 10, 12 additionally incorporates upper and lower rectangular border wires 22, typically 
of a much heavier gauge than the wires of the spring coils 14 and the helical connector wires 20, 
the border wires 22 extending about the perimeter of the array of spring coils 14 respectively 
adjacent the upper and lower end turns 14', 14" of the outermost rows 16 and columns 18 and 
connected thereto by metal bands or clips 24. 

In the prior art spring assembly 10 of Fig. 1, each spring coil 14 in each row 16 and 
column 18 is of the same hand with all spring coils disposed in the same orientation as one 
another. As illustrated, the spring assembly 10 is made entirely of right-hand spring coils 
wherein the intermediate coil turns 14"' are formed with a right-hand spiral, i.e., when viewed 
axially from the upper end turn 14' downwardly to the lower end turn 14", the turns 14'" of the 
spring coil spiral in a clockwise direction, as best seen in the perspective view of a single right- 
hand spring coil 14 in Fig. 3. As will additionally be seen in Fig. 3, the spring coil 14 thereof has 
three complete intervening coil turns 14'", whereby the upper and lower end turns 14', 14" open 
laterally oppositely from one another. Of course, the spring assembly 10 could alternatively be 
comprised entirely of open-ended left-hand spring coils 14 such as shown in Fig. 4. Like the 
right-hand spring coil 14 of Fig. 3, the left-hand spring coil 14 of Fig. 4 also has three complete 
intervening coil turns 14"' between its open upper and lower end turns 14', 14". 

As persons skilled in the relevant art will readily recognize and understand, such spring 
coils 14 of the type of Figs. 3 and 4 have a pronounced tendency to incline laterally (in opposite 
directions depending upon the hand of the spring unit) when compressed, as indicated by the 
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directional arrows in Figs. 3B and 4B and as depicted comparati^iy for a right-hand spring coil 
in Figs. 5A and 5B and, similarly, for a left-hand spring coil in Figs. 6A and 6B. Likewise, such 
spring coils also exhibit the inherent tendency to rotate in the direction of the hand of the spring 
coil when compressed, i.e., a right-hand spring coil will tend to rotate clockwise when 
m compressed and a left-hand spring coil will tend to rotate counterclockwise when compressed, as 
indicated by the directional arrows, in Figs. 3B and 4B. Hence, as is known, prior art mattress 
spring cushion assemblies of the type of the assembly 10 of Fig. 1, whether made entirely of 
right-hand spring coils or left-hand spring coils, exhibit the disadvantageous tendency for the 
entire assembly to incline and twist in a common direction when compressed, as depicted 
representatively by the directional arrows in Fig. 1, which impairs the lateral stability of the 
spring assembly 10. 

The prior art spring cushion assembly 12 of Fig. 2 was intended to address the problem of 
lateral stability experienced by the spring assembly 10 of Fig. 1 by providing alternating rows 
16', 16" of left-hand and right-hand spring coils 14, the intent of which is for the oppositely- 
handed spring coils 14 of adjacent rows 16', 16" to tend to counteract one another by the 
respective spring rows inclining and twisting in opposing directions. While the spring cushion 
assembly 12 of Fig. 2 provides some improvement in overall lateral stability in comparison to the 
spring cushion assembly 10 of Fig. 1 none of the individual spring coils 14 act in direct 
opposition to one another. Thus, there remains the tendency of the left-hand and right-hand 
spring coils 14 in a common row 16', 16", respectively, to incline and twist together in a 
common direction, as represented by the directional arrows in Fig. 2, with the respective spring 
rows 16', 16" acting in opposition to one another only indirectly via the connecting helical wires 
20. As a result, the spring assembly 12 still exhibits an undesirable degree of lateral instability in 
the widthwise direction of the rows 16. 

With reference now to Fig. 7, a preferred embodiment of the novel spring cushion 
assembly of the present invention is indicated generally at 26 in a schematic top plan view 
similar to that of Figs. 1 and 2. The spring assembly 26 in the embodiment of Fig. 7 is 
particularly adapted for use as the so-called innerspring assembly of a mattress, but as persons 
skilled in the art will recognize and understand, the principles of the construction of the spring 
assembly 26 are equally applicable to other cushion spring assemblies formed of multiple 
integrated spring coils. Like the spring assemblies 10, 12 of Figs. 1 and 2, the spring assembly 
26 also comprises plural spring coils 14 arranged in widthwise rows 16 and lengthwise columns 
18, with the upper and lower end turns 14', 14" joined laterally by helical connector wires 20 
and with upper and lower border wires 22 connected by bands or clips 24 to the upper and lower 
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end turns 14', 14" of thespring coils 14 of the two outermost rows 16 and columns 18. The 
spring assembly 26 is distinguished from each of the spring assemblies 10 and 12 in that the 
spring coils 14 within each row 16 alternate between left-hand and right-hand spring coils 14, 
with the hand of the spring coils of each row 16 being staggered relative to the spring coils 14 of 
adjacent rows 16 such that the spring coils 14 within each column 18 also alternate between left- 
hand and right-hand spring coils (the only exception being one end row of spring coils 14 which 
is turned such that the open side of each upper and lower end turn 14 r , 14" of the spring coils 14 
within such row face inwardly of the array of spring coils 14 to better facilitate joinder to the 
border wire 22). 

In this manner, it will be seen that each individual spring coil 14 within the spring 
assembly 26 is of a hand opposite that of each adjacent spring coil 14 on each opposite side 
thereof within the same row 16 and each adjacent spring coil 14 on each opposite side thereof 
within the same column 18. By this arrangement of the spring coils 14, the spring coils 14 act in 
direct opposition to one another both lengthwise along the columns and widthwise across the 
rows 16, as depicted in Fig. 7 and as also indicated by the arrows in Fig. 8, to counteract their 
individual tendency to incline and rotate when compressed, thereby providing significantly 
enhanced structural stability in each direction within the spring assembly 26. 

While the embodiment of Fig. 8 utilizing both right-hand and left-hand spring coils will 
be preferred for various applications, it is also contemplated, however, that beneficial results and 
advantages may be achieved in accordance with the present invention in a spring cushion 
assembly formed entirely of spring coils of a common hand by arranging alternating and 
intervening spring coils in each row and column in opposing relative orientations or dispositions 
which will effectively counteract the tendency of each individual spring coil to incline when 
compressed. Such an alternative embodiment of a spring cushion assembly made entirely of 
right-hand spring coils is depicted in Fig. 9 generally at 28. In such embodiment, within each 
spring coil row 16, each alternating right-hand spring coil 14 is rotated one hundred eighty 
degrees with respect to each intervening spring coil 14 and the orientations of the spring coils 14 
in adjacent rows 16 is staggered; such that, within each spring coil column 18, each alternating 
right-hand spring coil 14 is likewise rotated one hundred eighty degrees with respect to each 
intervening spring coil 14. As with the embodiment of Fig. 7, this arrangement of the spring 
coils 14 effectively causes the spring coils 14 to act in direct opposition to one another both 
lengthwise along the columns 18 and widthwise across the rows 16 to counteract their individual 
tendency to incline when compressed, in the same manner as depicted in Fig. 8 and as also . 
indicated by the arrows in Fig. 9, thereby providing enhanced structural stability in each direction 
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within the spring assembly 26. While the spring coils in this embodiment do not serve to 
counteract the tendency of one another to rotate when compressed, the alternating orientations of 
the spring coils 14 in accordance with the present invention still effectively counteract their 
inclinational tendencies and provides significant performance improvements over the prior art. 

While the present invention has been described herein with respect to a preferred 
embodiment in a mattress spring cushion assembly comprised of open-ended coil spring units, it 
will be recognized by persons skilled in the art and it is to be understood that the present 
invention is not so limited and, in particular, is contemplated to be equally applicable and 
beneficial in mattress spring cushion assemblies comprised of closed, i.e., knotted, coil spring 
units, as well as in spring cushion assemblies intended for use in other articles of furniture, 
whether or not the spring coils in such an assembly are integrated together via helical connector 
wires, border wires, or otherwise. Similarly, while the present invention has been described 
herein with respect to embodiments of spring cushion assemblies utilizing individual spring coil 
units, it will similarly be understood that the invention is contemplated to be equally applicable to 
spring cushion assemblies made with other forms of spring coils, e.g., so-called continuous coil 
units wherein a continuous length of wire is formed into multiple successive spring coils. 



It will therefore be readily understood by those persons skilled in the art that the present 
invention is susceptible of broad utility and application. Many embodiments and adaptations of 
the present invention other than those herein described, as well as many variations, modifications 
and equivalent arrangements, will be apparent from or reasonably suggested by the present 
invention and the foregoing description thereof, without departing from the substance or scope of 
the present invention. Accordingly, while the present invention has been described herein in 
detail in relation to its preferred embodiment, it is to be understood that this disclosure is only 
illustrative and exemplary of the present invention and is made merely for purposes of providing 
a fjill and enabling disclosure of the invention. The foregoing disclosure is not intended or to be 
construed to limit the present invention or otherwise to exclude anysuch other embodiments, 
adaptations, variations, modifications and equivalent arrangements, the present invention being 
limited only by the claims appended hereto and the equivalents thereof. 
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\ What is claimed-rs: / ^ 

1 . A spring cushion assembly comprising a plurality of spring coils aligned with one 
another in parallel linear spring coil rows and parallel linear spring coil columns perpendicular to 
the spring coil rows, e ach spring coil being of a configuration producing a tendency to incline 
laterally when comprlssed, each spring coil row and each spring coil column comprising spring 
coils oriented relative to one another to incline in opposing directions for counteracting the 
tendency of the sprin g coils to incline. 

2. A spring cushion assembly according to claim 1, wherein the plurality of spring 
coils comprises a sub-plurality of right-hand spring coils and a sub-plurality of left-hand spring 
coils. 

3. A spring cushion assembly according to claim 1, wherein, within each spring coil 
row and within each spring coil column, alternating spring coils are oriented to incline in a first 
direction and intervening spring coils are oriented to incline in a second direction in opposition to 
the first direction. 

4. A spring cushion assembly according to claim 3, wherein the alternating and 
intervening spring coils are of opposing hands. 

5. A spring cushion assembly according to claim 1, wherein each spring coil is of a 
configuration producing a tendency to rotate when compressed, each spring coil row and each 
spring coil column comprising spring coils oriented relative to one another to rotate in opposing 
directions for counteracting the tendency of the spring coils to rotate. 

6. A spring cushion assembly according to claim 5, wherein, within each spring coil 
row and within each spring coil column, alternating spring coils are oriented to rotate in a first 
direction and intervening spring coils are oriented to rotate in a second direction in opposition to 
the first direction. 

7. A spring cushion assembly according to claim 6, wherein the alternating and 
intervening spring coils are of opposing hands. 

8. A spring cushiondLsembly according to claim 1, wherein at least selected ones of 
the spring coils comprise oper/ehrf turns. 




9. A spring cushion assembly according to claim 8, wherein the selected spring coils 
comprise open upper and loyer end turns. ^ 

°^y6. A spring cushion assembly according to claim wherein each of the selected 
spring coils comprises a full number of coil turns between the open upper and lower end turns. 

10 * . 6 

y[. A spring cushion assembly according to claim Jf, wherein each spring coil 
comprises an open upper end turn and an open lower end turn. 
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1 l??. A spring-cushion assembly according to claim .prwherein each spring coil 
compri^ a full number of coil turns between the open upper and lower end turns. 

spring cushion assembly according to claim 1 , further comprising a perimeter 
border wire disposed outwardly about the plurality of spring coils and connected to selected ones 
thereof, and a plurality of connector wires extending between selected adjacent rows or selected 
adjacent columns and connected to the spring coils thereof for integrating the pluralities of spring 
coils together. 

A spring cushion assembly according to claim L3, wherein each spring coil 
comprises an upper end turn and a lower end turn, the upper end turns of the plurality of spring 
coils being essentially co-planar with one another and the lower end turns of the plurality of 
spring coils being essentially co-planar with one another, and further comprising upper and lower 
perimeter border wires respectively disposed outwardly about and connected to selected ones of 
the co-planar upper and lower end turns of the plurality of spring coils, and upper and lower 
connector wires extending between selected adjacent rows or selected adjacent columns and 
connected respectively to the upper and lower end turns of the spring coils thereof. 

IS. A spring cushion assembly according to claim or JA, wherein the connector 
wires arejielical. 

yS. A spring cushion assembly according to claim ^4, wherein the upper and lower 
end turns are open and each of the spring coils comprises a full number of coil turns between the 
open upper and lower end turns thereof. 

|p yf. A spring cushion assembly according to claim ^8, yr or wherein the spring 
cushion assembly is a mattress spring assembly. 
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